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(57) Abstract 

1.4-Disubstitutcd pipcridinc derivatives 
represented by general formula (I) and 
pharmaceutically acceptable salts thereof, 
wherein Ar represents hcteroaryl having one or 
two heteroatoms selected from the group 
con.sisting of nitrogen, oxygen and sulfur and 
optionally fused to aiyl or benzene (wherein 
each hydrogen on the aiyl and heteroaryl rings 
may be substituted by lower alkyl, halogcno, 
lower alkoxy, amino or hydroxymcthyl); R' 

X^lTfr^^ r*''"'*'^' having one or two hydroxyl groups on the ring; R^. represents heteroarylalkyi having one or two heteroatoms 
selected from the group consistmg of nitrogen, oxygen and sulfur and optionally fused to saturated or unsaturated aliphatic C... 

llZft rH?^ f'"'* Z '''' '"y'^'^^^y' heteroarylalkyi rings may b/Stitut^^ 

by lower alkyl. halogeno. lower alkoxy. ammo or hydroxymcthyl); and X represents O or NH. Because of having a selective muscarine M, 
receptor antagonism, these compounds are useful as safe remedies or preventives with little side effects for respiratory diseases such as 
asihma, chronic rcsp.raioiy obstiucUon and pulmonaiy fibrosis; urologic diseases in association with urination disorders such as frequent 
unnaiion, urgency of micturition and urinary incontinence; and digestive diseases such as irritable bowel syndrome and convulsion or motor 
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*^H^iix i^m^i 1.4- i^m^yf^^j'j^mmw. ^a^z^ommyj 

mwnzii^ :^mmimm2.7.ij >) yM,^^i^mtn.m^^t?>zt^z^ 
ram* : mm. mMmmm-&am^mm<Dm^mm^^omm^mm 

mm 

<i:*<*a'^,tlTl^S [Basic and Clinical 

Pharmacology 4th Ed.. (APPLETON & 

LANGE) PP83-PP 9 2. ( 1 9 8 9):Drug News 

& Perspective. 5(6). PP345-PP352 
(1 9 9 2) , 

So ^^fj')>^^w\z^^m^mtiit^mt. 3Sffi*T«^<*Db» 

t-t^m^. am. mK.\ nmwmmm. mzM^'^^^mzism-t^'H^n 
ycmm<D.ibm(zmi^^mmmmi:fio. -e©e^#*<^<5jc«)t>*iTc^ 

So 
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HO— |-4!-X— (N- r2 [I 3 

So 
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T V -juM t li^mm 6-11 fflo^^x wjR^ttoT u -jim'^mm 
^>-ifymtm^bx<.^xi,j:i se^iii^s t> u 

m(i2-fy 3-fUi^;US. 4-h--;v;Ug. 2-5^7yy;u 

^y^wgx 3-7'j;i/S, 2-\£oi)jum. s-enyyus, 

~;us. 4 - e $ i^^Jim. 5 - f U 5 2 - i^r-^ps. 3 

-t'Vyi^^jum. 

2 - > K 'J JV^mf^ C i;!)<-C^ 5o 
r 1 ~ 2 »7KSfS^^±JCl^-r 3 - 6 ^iO •> ^ D 7 7U+;I.SJ 
tLX\t^ 1 - t Kn + ^->i>nyDe;l/S, i - b Kn + v-/:? 

ny^yUSx 1 - t Kn + >^i/^p/v^>^yus^ 1 - t Kd + -/C/^ 

2-t K^ + >'i/:^^D/^;>•?^;^S, 2-k KD + vi/^o^+i/;PS, 
3-b KD + i/.>^D"r5^;U®, 3-b KD + i/'>:}^o/v;>^;US, 3-b 
Kn+->i/^D^+i/;l,S, 4-b KD4-«>i/>^D^+.>;l.S, 2. 3--:; 
t Ko + >.>^Dyf^;US, 1. 2-i>b Ko + -.>^D^>^;US, 1, 
3-i^bKn + v^.>^.D/><>^;US. 2. 3 - vb KP^i^>^ D-?>f^;u 
S^ 2. 4-i^b Kd + ->>'^o-;>^;1.S. 3. 4 - b KP + >>i> o 
^>^VUS. 2. 3-v^b Ko + x-/^D^+>';PS, 3. 4--^bKo + 

7;W+-;l.S, i^^o7;u+;l.SI±©ffi«©7Ktg/^^;0<fSiS67;u+;i.-C 
agi$tlTl^TfeJ:t^'>^D7>'l/+;U7;U+;USRj>-^^n7yU+yU7;U>:r 
->'US> t'->^' D7;U4^;i.«|±offi^©7k^)l^*^M7;u+yUT^j$l^n 
Tl^Tfc^(,^b'>'^>D7;^+;^7y^+;^SSUfb'•>^D7;^+;^7;U>5r^;^ 
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t' •> ^ D T ;U':r-;U^±®ffiic©7K^li^ T^U^ ^UTE^ $ tlX I 
^ cfc t > t' ■> n T y - ;U T R J/ 1' i/ i> D T -/U y 7 y ^ 

^i/S. 2 - ^ f-;uy^;i/S, 3 - y f^;u-/f-;i/S, ^y^jum. 

v/US^ 3 - y ^/U'v+v/yUS^ 4 - / •>;USs 5 - 

'\+'/;US> 2. 4 - >=/-?^>/l/^>^;U®^ 2 -x^;l/^+->;l/S^ 4, 5 
-•:?^^;i/^+->;uS, 4. 4 - i^y ^;^^>^;^s^ 4-y 

3- /^j\y-2--:/7--Jims 2-^y7--JlU. 3-^>7-^JlM. 4- 
Ai>x^;US^ 3->f-;l/-2-^>-r-;U3K. 3 - y ^yU- 3 -^^^x- 
^l/S. 4 2 -'^>7'-;USn 4 3 -'^>x--'l/S^ 4 

4 -^>-r-^US^ 2-'\^-b^yl/Sx 3-^+■tr-;^S^ 4- 
^+-lrx;l/Sx 4 -y^;l/-2-'\+-t?:^;USs 4 - y 3 -'v^-t^ 
4 4 -^^-b-^US^ 5- 2 -^^-ir-Jim^ 5 

3 -'x^-bx;!/®, 5 f^;U- 4 -^+-trxyuSx S-^^f^^u 
-2-^yx-;l/®. 5 3-^yxx;Uffi, 5->^;u-4-'s 
yx-;PS> 5 -^f^/u- 5 -^:/x~^us^ 3. 4 - i>/9J\^-2-^> 

3. S-i^^^yU-S-'^yT-^l/S, 4. 5-'y/i-Jl-2- 
/\+-lr-;l/S, 4. 5 - f-->U-3 -'\+-b-;USs 4. 5-i>yf-;u- 

2-'^>^^;uS, 3-^>^-;uS. 4-^>^^;uS. 4-y^;u-2 
-/O^^vug^ :t^^--'^S^ /--/us^ Ti/-;US^ •t7>x>xyi/ 



wo 97/45414 



5 



PCT/JP97/01770 



•>^p^>f-;U7'f-;USs v/^P'v+i/yuyf-^l/S^ ^^p/v+i/^Pxf-yU 
^^p's^i/yuyo f;l/S^ ♦>^P's^">;U"/f-yUS^ v/^PA.yf-;u 
-^f-^USs i/^P'\yf-;l/j:f-;US^ i/i^v^zff-JW/xJt'JV^^ 'y^u^ 

pji-i'f-;U7°p t°;l/S, •>^' p;j-^'^;l/-7"^yl/S, l ^yu-^^:' p^>^ 
;l/yf-;Ug, 2 -y^;l/>/^'p/>^>^;uy 3 - / ^ p^>^ 

;uyf-;US, 1 -x-^-'U->^'p/>;>-?^yu^-?^;i.S^ 2-x•f^;l/i/^p/^;>f• 
;u/f-;uS^ 3-xf-;l/->^'p/v;>f-;uy 2 - p^^i^f-yWxf- 

2- (1 ->^;l/->^'p^>f-;i/) xf^>>i/S, 2- (2->f^;i/>^ 
P'O^/U) 2- (3 -^f^;Uv/^P^>f-;U) xf^;!/^^ 2- 

(1 -xf-yUi^^D^>f-;l/) xf-;ug^ 2- (2 -x^;l/i/^p/^^yf- 
;U) xf-;U5^ 2- (3 -x5^;U->^ d^>^;U) x5^;l/S^ l ->^;U> 
^p^+>;uy 2 -^^;U->:J7p/\4^>;Up^ 3_y^;l,.;^ 

:>p^+>;M^>'US, 4 -^f-;U>:5'p/\+>;M^;bg^ j -i^yp.;, 
^p^+v;U^5^;l/S, 2 -xf-;l/i/^o^+i/;p;<^;ug^ 3-xf-;Ui/ 
^p^4^v/;U^^;I/Sx 4 -xf-;|/.>^D^4:.i/;p^f.;i,g^ ^^p^s+i/ 
;Uxf^;|/S^ 2- ( 1 - ^ p/y^-i/yl/) xf-yug^ 2- (2->f- 
yUi/^p/s+v/yU) x^;pg, 2- ( 3 - ^ p^+ -/yU) xf^;U 

2- (4 ->f-yl/>^p^+i/;U) xf^;US, 2- ( 1 -x5^;l,i>^ d 
^^-yjV) xf-;US, 2- (2 -x^yU^^^ o^+^^yU) x^;Ug^ 2- 
(3 -x^;U>^D^+i^>'U) x^;Ug, 2- ( 4 - xf-yU •> d ^+ 
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=f-)V/=f-ji'^^ 2-i/i?D^7'^;ux^7l/S^ 2- (1 ^;Ui/^D^y 
2- (1 -^^;l/->^D^y^;l/) 2- (2- 

y ^^l/^^n^yf^;!/) i^;l/S> 2- (3 ^yU-x^ D'VT'f-;!/) x-?^ 
>'US> 2- (4 -y^yUi/^D'sy^yU) xf-yug, 2- ( 1 -x^^vl/i/^^ 
P'sy^yU) 2- (2-x^;U->^n/\7'^;u) xf-zi/g^ 2- 

(3 -xf^;l/->^ D'x-/^;!/) xf-;l/S^ 2- (4 -xf-;!/-/^ D^:/'f- 
xf^;PS, 1 -^f-;l/'>^D;!-^^yl/^f^;US, 2 d;*- ^ 
f-;l/^^;l/S, 3-y ^;l/->i^o^i^^7l.y ^;US, 4 - y f-;U>^ n;*-^ 

^yP^^yPS^ 2- ( I -/•?^;i/>'^u:t^'^;U) x^/USx 2- (2-y 
^;U->^p;i-^f-;l/) 2- (3 D;f ^'f-;!/) x^;U 

2- (4 -yf-;Pi/^p;r^'f-;l/) x^;US, 2- {5- /f-JWy^u 
;f^5^;U) xf-;l/S^ 2- ( 1 -xf-yl/-/^^ D;r^f-;l/) xf^;US^ 2- 
(2-xf-;Uv/^o:t^'^;l/) xf-;l/», 2- ( 3 -xf-;Ui/ n;t ^ f- 
;U) x^yi/S^ 2- (4 -x^;U>^p:t^^;U) x^;l/S^ 2- (5-x 
^;Ui/ p;r ^ ^;U) x^;USI|0 •> d 7 yU+>'U^±® ffitr©7Kfgli^-*< 

•>:?pypb*'Jf'>xf-;l/Ss i/^p-^peUx^yphVUS, •>^p:^p 

-'US. •>:J'P:^^«;f'>:/phVUSx •>:5'pyf^'J-r>:^^>'USx v/^'py 
f-'>lx>'^>^yUS. i/^P'^^^UxVx^yUS. •>^p^>^Uf'>:/' 
pf;ua. v/^p'^>^';f^>:^^;l/S. i/^p'O^Vx^^^^yus, 
•>^pA,^->i;5^>x^;Ug^ •>:!^p^+->>j-f>:^p h°;l/S. •>^n^+ 
•>'Jx>:/^>'bS. •>:^ p^+'>'jr >^>f-;US> •>:J' p^n^^ Uf-'>x 
•>:^P^7°^'>if-'>yp f;t/Ss v:^p^:7°^U-ry7>/i/S> ^ 
^p^-Zf-Uxy^^f^-^ua. '>^P3^^^'Jx>'X^y^S. -/^p;*-^^ 
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•>^Dy^;U7°a^^;US, py^;uyx^;l/S^ py^;^'^i>x 

t'->^D [4. 1. 0] ^y^- 1 fi/^D [4. 1. 

0] /s-/:5^-2 -^;uyf-;i/S, t'v^p [4. 1. 0] ^zT^-S-^Jl 

^^^USs t iyi^a [4. 1. 0] ^7°i5'- 7 h'-VrJ'p 
[3. 3. 0] 1 -^;uy^;ug^ t'i/^^D [3. 3. 0];i-^^ 

-2-^7Uy5^;US, t'i/^D [3. 3. 0] ^ - 3 - 5^yUS, 

b*>^D [4. 1. 0] ^-f^-l--(jU:ci-j\,^^ h'i/^D [4. 1. 

0] ^•f^-2--(Jlx.^j\,m. M'y^u [4. 1. 0] 'S'/:^ - 3 - -f ;U 
J^f--'US. t'i/^'D [4. 1. 0] 7 --ryl/JLf^yUS, t'>^P 

[3. 3. 0] 1 --r^l/xf-yus, e'.>:?D [3. 3. 0]7i-i7^ 

-2-^;Ui^;l.S, t'>^D [3. 3. 0 ] ;f ^ - 3 - ^ 

t>:J'D [3. 2, 1] ti7 ^ - I t'iy^a [3. 2. 

1] ti7^-2--(Jly/^j\ym. f>i>D [3. 2. 1] t^i^'-d-^Jl 
^^-'USx h'>i:'a [3. 2. 1] ;i-^i}'-8-'i';uy^;US, t'v^'P 

[4. 4. 0] x^- 1 -^;U/.^;US, t'i/^D [4. 4. 0] x^-2 
--fyUy^^US, t'v/^n [4. 4. 0] 7'7F,_3_^;^y^;^g^ j.-.;^^ 
P [4. 3. 0] y:^- 1 -<;M^;US, h'^^n [4. 3. 0] /±- 
2~^jU/f-jUm. h'v^'D [4. 3. 0] y±-3--(jiyci-jum^ b*> 
^'P [4. 3. 0] y:^-7-'1';Mf-;US. t'>^u [3. 3. 1] y :h 
-l-^;Uy^;US, t'->^D [3. 3. 1] j f-- 2 - ^ jU/ ^ji^^ f 
■>^P [3. 3. 1] yi--3-^JU/i-JUm. \£v'?u [3. 3. 1] J 
i--9-^jU/^jvm. t'-y^v [3. 1. 0] ^^if- 1 ->f yu^f-;u 
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Sx t'i/i^D [3. 1. 0] ^^^-2-^j\,/^ji^^ t'iy^a [3. 
1. 0] 3-^;uy5^;|,g^ fv^p [3. 1. 0] ^^-t^-- 6 - 

k'->^D [4. 1. 0] 1 {,''>^0 [4. 1. 

0] ^7°^-2->r;U:nx^;l/S, ii-yi^a [4. 1. 0] /S7^^_3_^ 
f->^o [4. 1. 0] 'S-Z^-y-'Tyl/ix-yUSIIOt' 

^>5^;U^>f-^;Ug, •>^p^+->;uypt°^;UM. i/^P'v+^^uy^ 

•>^prp^^;UJLf-;u®, i/^pyp/^^^yuyotVl/S, iyi^azTa^- 

x^p-TD'^^^yl/^^f^yl/S^ PT'P'^^^yU'V+v/yUS, 
v^pyp^^yu-s-r^^u^, •>:J'p-:^x^;U^f-;l,ii, ^^^py^^-yUi 
f->'WS> vrJ'DyT^j^yUT'Pb-yUS, •>^p^>x-;U;<^;i.S, 

~;UJif-;US, (1 2->^P^>7^^;l,) y ^yUS^ 
f^;U-3->^p^>x^yU) y 5^^1.2, (2-yf-;U- I -.>^p/^;>7• 
->'^) (2-^^y|/- 2-v/^p/^;>-f-;u) yf-^i/S, (2- 
y^;l/-3-v^p^>T-^;U) ^f-jum^ (5-y^yl.-2-->^p^> 
■f-;l/) (5-y 1 -i/^p/<>7^j:i;U) (3 
f-vl/- 1 - •>^p^>-r^;l.) (3->^/l/-2- >^p^ 
>T-^;U) (3->^;U-3-i/^p/^>xj^;U) ^f-;US, 
(4 ->^/U-2-'>^p^>7^^;l,) { 4 - / ^Jl- } - iy 
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- •>^D^+-{r^;i/) yf-;Ug, (6 - 2 - D^+-bJ^;l/) y 

1 - ■>:J^D^+H?— ;U) (3 2 -i/^DA,:i|i-{rji;l^) 

y^^USx (3-yf^;l/-3-i/^p^+-lr-;l/) yf-;l/S> (5-;<f-;U 
-3-i/^DA.+t-;U) y^;l/S> (5-y^;l/-2-'>^D's+Hrji 
JU) I -i/i/a^^-t-A/) /i-Jl^^ (4-/ 

^;U- 1 - •> ^ D's^-tr^;!/) y ( 4 - ^ ^yu- 2 - •> o'v^-b 

(4 -y 3 - DA^^-tjiyu) yf-;us^ (]- 
^^ju- 2-->.^a^yT--Ji) /^jim. ( 1 3 - •>^D'\:/ 

y5^;ug, (1 -y^>'U-4- >^D/\-/x^;U) ^ ^;US^ (2 
^yU- 1 - ■>:J'D^7'x^;U) /'J-Ji^^^ (2 2 - i/^D/s 
■/x^yU) (2-yf^;U-3->^n's:/-r-;l/) /f-JUM. 

(2-/f^yU-4- >^D'\-/xj^;U) >f^yl/S, ( 7 - y 3 - 

yf->'USs (7 -y 2 - '>^oA,-:/'-f jl;U) 

M> (7 -y ^yU- 1 -v^D^N^xJiyl,) y (3-y^;U-l- 
i/i^D^:/-r^yl/) y^yws, (3-y^;U-2->^p^y7"::->'l/) 

J\^&. (3-y^;u-3-->^^D/\yx^;u) y^^^uSx (3-yf-;u-4 

-•>^D^yxJi;U) y^yl/g, (6-y^;U-3->^D^7'-r-;U) y 
f-^WS. (6-y^;U-2->^u^yx^;i/) yf-;us^ (6-y^;u- 
1 -•>:?D/\yx^;U) y^;ug, (4-yf-;l/- 1 -.>^D^yrJi;U) 

^^Jm. ( 4 - y 2 - •/ ^ D/\y5^ j:.;!,) yf.ypg^ (4_^^;i, 

- 3 - i/^^pA^y^^^^U) y^;us^ (4 -y 4 -i/^^pA^y^^^ 
^U) y^yUS, (5-y^;U-3->/:5'p/\>r5^-;U) y ^;US, (5-y 
^;i/-2--/i^p^:f7^j:.;l/) y^;US^ (5-y^;U- 1 -v^'p/s:/^^ 

-Ji) /i-j\^m. (1 -y^yu-2-'>i^p;f^x^;u) y^;uS, (i- 
y^>'U-3-^i^p;*-^^x^;U) y^^^us, (l - /^JW- 4 - •> ^ at ^ 
7--JI) yf-;ug, (2 -y 1 -i/^Djj-^x-^) y^yug, (2 
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^f-Jl) (2 4 -i/^D;r^x-;b) 

i8-;f^Jl-4-iy^n^^T--J\y) / ^yU®, ( 8 - y ^;U- 3 - •/ ^ 

•>^D;t^'x^;U) (3-^^;U-2->:?o;i-^x-;l/) 

f->'l/S. (7-y^;l/-3-i/^'D5f ^x^^U) (7-yf-;u- 

-2-v^D7t-i:7 7^^;U) ( 4 - ^ 5^;!/- 3 - •> ^ a ;f f^- 

yf-;l/S, (4 4 -:/^D;f^x^;l.) (6-^ 
f^;l/-4->^p;t:^xJ::.;U) /i-Jl^, (6 - f-Jl- 2 - iy ^ at 7" 
—Jl) /^Jl^^ (6-y^;U-2-i/:?o^^-f-^;U) (6- 
1 -•/^ro;fi:'-r-;l/) ^f-;u«, (5 -y 1 - i/^ u;*-^ 
■r^jl) /^ji^^ (5-/f-Jl-2-iy^a7i-^y-:^j\,) /^jl,^, (5 
-/^;U-3->^'D;i-^'-r-;U) (5 - ^ 4 - ^ d;*- 

f^'^P [4. 1. 0] ^y^-2-x>- 1 -^;U^^;US^ t'i'i^O 
[4. 1. 0] ^y^J'- 3 -i>- 1 t'i/^P [4. 1. 

0] 'sy^-4 -x>- 1 ->Ol/^f-;Ua^ t*->^D [4. 1. 0] 
-S-^^-Z-'Tv'U^^^'yl/S, h">^'D [4. 1. 0] 'NT':?- 4 -x> 
-2--r;Uy^;US^ h'i/^p [4. 1. 0] ^y^'- 2-i>- 3->i';U 
y^^-'US. t'v/^'D [4. 1. 0] ^"/rJ'-S -x>-3-^;|.y^;US^ 
t'-^^p [4. 1. 0] 4 -x>-3->i'-'Uy^yl/». f •> P 

[4. 1. 0] '\7':J'-2-x>-7-^;l.>f-;US, b'i'^P [3. 3. 
0] t^^-2-^y-2-^JV/^jl^^ h'-y^u [3. 3. 0] yt ^ ^ 
- 2 -x^S-^r^Uyf^yUSx t->^p [4. 1. 0] ^7':$'- 2 -x>- 
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l--r>Ux^;US, h'iy^u [4. 1. 0'\ ^zf^ - 2 -a^y- i jix. 
"f-JU^^ t'i/^D [4. 1. 0] ^y^- 2 -i>- 2 --f ;l/X^;US> f 
•>i/v [4. 1. 0] 'vyi?- 2 -x>- 3 --ryUx^;Ug^ t*'>^ D 

[4. 1. 0] ^7^3^- 2 -x>- 4 -'f^Ux^^Ug, h'v/^D [4. 1. 
0] ^zr!S^-2-J^>-7 -^JUsL^Jl^m. t'i/i^a [3. 3. 0] 

- 2 -x>- 1 -^;Ui^;Ug^ t*'>^D [3. 3. 0];r^^-2-x> 
-2-'r-/Ux^;l/S, h'i/^D [3. 3. 0] :r^:^-2-x>-3-^;U 

h'i>^D [4. 1. 0] A,y^-2-i>- 1 t'->;^D 
[4. 1. 0] ^y^- 3 -xy- 1 -^;Uji7-^;Ug^ f>i:^D [4. 
1. 0] -x>- 1 -xr;l/x-fx;US, t'->^o [4. 1. 0] 

^7'^-3-x>-2--i'yi/Xxx;U8, t'y^a [4. 1. 0] ^v^:^- 
4 -x>- 2-'r;l/X7^^;Ug^ h'i'^'D [4. 1. 0] ^y:J'-2-x> 

- S-'fyUxxxyUS^ fcfi/^D [4. 1. 0] ^y^- 3 -x>- 3 
;uxx^;US^ t'i/^^'D [4. 1. 0] 'ST'rJ'- 4 -x>- 3 --fyl/xx^ 

fi/^'D [4. 1. 0] /\y^-2-x>-7-'f;l/X7^ji;uS^ b' 
i'^a [3. 3. 0] ^^:5'-2-x>-2-^';Uxxx;US, b-^/^D 
[3. 3. 0] ^i-^rJ'- 2 -x>- 3 -^;Uxxx;uSI|Ob'>^ DT-'U'y 

7>'U^xyU7;U>r^;Ug ; 

x;l/7'xx;l/S, 0'^>xx/U7'd'^x;US, ^ o^^s^-rxyuyx^ 
xyp^D^xyUS^ •> ^ D's+'trx;l/y-rj=.;uS|?© ^ d 7;Uy^;U7 j\, 
'^^ji.yl.^y^^yUg^ i-^pyp'^xyu^+yjiyug, P7'p/>i^;U/s 
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^>-ifym tm^ LT t J: t, mmj^.T. mmmn v^mnWsi^^^ <h 

S<!: li. 2 - h' 'j i^^uy ^;US> 2 - f 'J yl/jn.^;uS> 2 - h' 'J 

U 2 - f-j^-jl/ ^jm. 3 - =f-JL^ji / ^Jim. l-^i i^' 

V U ^yUS, 2 - 5 U ^jm. 3 - ^ ^-7 'J 
4 - ^ U ;U;f 3 - \iy '/ 'J 5 - '/ U f- 

-'l'S> 2-7y;U;ff-;US^ 3-7'J;uy 2 - fu •J;Mf•>'^S^ 

3 - h'o U ^^US, 2 - f U ^ 4 - k* <J = ^ 

5- eu ^ v^^^i/^^^i/S, 2 -b*^ ':^-;uyf-;i/^, 3 - k''J i?*-:^ 
4 -h'U^v-yP^^yP^, 2 - + y 'j^yu/^yuS, 2- 

^*^^^*„ 

+;i/S^^b. mx.\-£. y^v'i/Sx ^/'DbVi/S. -fv/Pfc'^u 

7'^;^S^ s e c-'/^;us, t -zf^jim. '^yf-yuS. -rv'^^f- 
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Um^titiTicmMtli. T't'^jUMmOT'yjm. hU^f-;Ui/«J;bS, 
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( 2 ) R ' li 1 - 2 ffl©7KSe«*^±»C -SJ^fgtfc 3 - 6 ^® •> ;^ D T ;U 

oyf'yUg, 1 - t Ko + vi/^^ a^>^yl/S, 1 - h Kd + -> 

iyjm. 2 - t KP + i^v'j^ D^D tVl/g, 2- t KD + ->i/:^n^^yl/ 

2 - h KD + ->i/^'D^>^;USx 2 - h KD + i/i/^D^+i/;US^ 
3 - t KD + v/->^o-/f^;l/S, 3-h KD + i/->^'D'^>^;l/S, 3-h 
KD^^v^^D'v^ii/yug^ 4-h Ko + >i/^D'\+>;US, 2. 3 - 
t KD + i/v^oy^yUS. 1. 2-iytVv^iyi/i7n^>^j\,m. I. 

S> 2. yu^iy'>i;a^>f-jum. 3. 4 - t KD + >>r:^ o 

^^f'-'l/S^ 2. 3-v't KP + >/>^o^+;/yU®, 3. 

(3) XliOXIiNH^^U *T't)NH*W* Ll^o 

(4) ^'\>mni^^--i5m<Dm\\y.itz-m\mmmmt-Mn^. 

TBg|$tLTt^Tt<tl^) ^^t> "tJT'tTieii: [II] 



■Q— A— i— R* 



R" 



[n] 



R\ R"'Sc;R''{i[5l-^L<li^M/j:0> ^n^ti. imw.^. i&mrjv 
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■rs] T'7F^ti6». 'Oi^^ug, 7x^^;u®, 7x^;i'7'D t';US, 7 
x^;i.yD^^yuSXii2-b-'J-;/u>f^;ug, 2 - f 'j 2 

3-7'J;M^;l/S. 2-h-D«jyM^;Ug, 3 - fn »; 
2 - e <j $ i^-Jl/ ^jum. 4 - h- 'J $ f-yus^ 5 _ f ,j . ^ 

2-f7-:;'-;M5^;US. S-f'J^v^-yuy^yus, 4- 

^usxii2-^>K';yM^;us ({iu m^>i;^jum. 7:.^.^jum. y 

M7;P^;U5, /Npy^Hi^, mrjUD^iym. 7 5 ySXIit Ko4^ 
(a) -jK^ [III] 
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Ar 

HO— 1- 



10 



COOH 



[ I V] 



i/>^^;US> fiSM^nfct KD+>y^;us, M7>'U:3 + ->;^;l/;J-:^;U» 
Xli7<J-;U;i-^i/;^;l/45-;l/»-Cii«l$tlTl>T^>J:l^) 

m^titzi'-2 m(D7^iSim^^±iz^t^^n^ 3 ~ e {i© ■> d t;u^;u 

±{- 3 - 6 •> ^ D 7;i/+;us®^^{i-e® ^ S Xfi^M 

^'>/ (£Si7;Hi + i/;!;>'U;f:j::.;l'SX(i7 'J i/^yU;}-:^;!/ 
575>'i'+>'US^ 7 U-yU7;py— ;uSX{i^xn7U -yU7;u+ 

(b) ±fe-»it [III] (Di3j\^t:>MXii^(DKm\^mmi^^-f&^ 

[V] 




[IV] 
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[5«:«, Ar. R'\ XRO'EliMeo«l*^Wt--5] X-fik^tlZit-^i^^ 

mumbfz^^. [VII] 



(c) ±ie-« [VI] ^it^^^fistumLtz'^, [v i rn 

r2'-CH0 [VIII] 

[^*> R * ■ li^m^ 4-14 ffl^fisfn^ u < ii^m^u(Dmmmm'{t7m 
li-c >-tf >s i LT t ^T t> J: t umm=f-t^ n»: 

{i'\-rD7 -^i'7;i/+yUS©^±©7k^ll? {iMI57;u+yuS. M7;U 
/ch KD + >>f^yi.s, iS«57yH3 + >'7l7yU;f:j^;PSXil7ij_;i,^4.i^;^ 




[VI] 



R^°-L [VD] 
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^ff 9 C i ic J: *) SHii-r 5 C i <5 

ttz, ±ti^ [VII] {cfci>x. L(cj;oTS$ti^ mmm^ tbx 
±12^ [V] aof [VI] ^cfe^^T^ Ej^jroxs^n-s r-r^ 

5 Jim. T-bf-^l/S. :/'D e;<--;U«I^OM7;U:^ J ^ Jim ; 0>J 

©M7;i/+;i/>'»;;i/S^*<W^>tix t -y h+i/;!7;U;i-:-;uSs 
BljaESHi^XS (a) {cte(,^T^ ^ [I I I] <Dfj)l^.ym^U it [IV] 
[IX] 



[^*, Ar. R'\ XRCfR"liiiiecDm^^-r<5] ■C'^^tl'S:^ y ^ 
±IE^^5l&JC*Jt>T. tfilll^f!4<i:LT^ffl$ti'5i«: [III] 

So 




Ar o 



[IX] 
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3- (3-i;^yf-;U7$yyatVu) ^jut:^^ i h\ •:>7 u 

M^iLTIi. 0i|;tJd:. ^xf^yUx-x^K xh5t Kd75>, N. N 
-vyf^yU;JxyU2.T$ K. ^c^^f^,^ ^Dn-C>4f 

mU^Uy^ i^aat^jU/.^ mmmm. i^^aaJL^y^ m;^p 

- 2 0»C^ 1 0 0-C©|igiI(*,i^5c<i:*<T'^. *^*>Slfe#Tt3RrWi. ii 
5^ [I I n ®^t^^jc*^-r5^ [IV] ©ik^i^Xli-tOi^Of^ffliiJ^ 

lis «s?jc*ijffi$ti*t>©T-(in£<. cn^'fi:^%®M*i^ffli>^sfr>^# 

^(Cf&L;T^;i«:i<i:*^T$5;i^ it: [ I I I ] ©^b^tl 1 

[ I V] ©^l:^1^X(i-e©^li. 1 ^ 5 ^JK ntL<iil^2 * ;U© 

ttz. BHiexJ: [X] ©;!7-v7->J>^<t^^,i^ it [I I I] 
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it [1 1 1] <Dij ji^^^>m(Dm^miiii^mt. ^ [ii ii (oijji7f.>wt 

'\k^ztizX^n^:.ti)^X%. SttxzxyKi. it [I I I] ®^;i/;je> 
m^nmizvt-oX. m^^tn, N' -^•>^:'D^+>;i'7^;i"t:v^ A K. i 

©i^^?fiJO#4Ts mi^N-h KP + v/X^->>'f = h\ N-t Kd + > 
Ks 1 -h Kn + -/0'/h UTV->'l'-l?©N- t Ka + Hk^ 
!|^5 ; 4 --hD7xy-;k 2, 4--:;'^ hD7xy--'K 2. 4. 5-h 
U ^'PD^xy-^K '^>:5'^PP7xy-;H|®7x y--'MI:^1^5^<i:S 
f&$#'#Sct*<"^^^ «tt7^ K<i. ^ [T I 1] ®*;l"K>K*«]S{w 

;uf x (2-y5^;u^ ^ yv'-;u) mtK^'^-^^^z.tizxnn^z.tt^x 

^ [I I 1] 0:^;U;f:>KOJ5fC14^^f*<i:it [IV] <D\t^my.\t^O 

14W«t§JiiL/Tli. ^)x.lf-:^if^>'Wx-x;k -fh^kKP^^y. N. 
N-i?^f^;U;h;UA7^ K. v'^^ifys ^y-^y. h;Ui>. :J'pp'^> 

-tf>. ^<ky^i/>. i^uuMu. mmWM. •:>^'ppx^>> hu^' 
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-2 0'C'-1 OOTClBfflrti-r-SCi^^T'^So 

ttz. ^ [1 1 1] <Di}jit:>m(ORit^^mmmznt^^ [i v] ©-ft 
i^<Dmmmizi^^[:.x^^^z tt<v^ ii^. ^ [i i n c7)^;i/.+:> 

^ L < (i 1 - 2 ^r;u©iBfflrtT'ffl c ^ 5 c <»: *<-c^ So 

-m^ [IX] TS^nsiPi^^k^^*, R'«*<^ii$n/;:i-'2ji©7k 

;i.7;u^^;i/S3^li/\7^D7 'J -;U7;l/+yuS0«^(i. 'if^SJifD l^TilJii;^ 
1 00»C. ff*L<«MM-80''C©SS{CTff'5C<i:*<T#S„ 

ttz^ mmxm (b) ^3fc(,^T. m-M{;:fc(^<si!: [i i n ®^;u.t: 

>l8?Xli-e©S;Dtt^^(*<i:ji: [V] ©f^'J i;' ©i^^s^Dli. 
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mi^xm (a) iztsm-s: [i 1 1] (D:fjji>f.yMxit^(DRmi^mmwt 
^ [IV] <Dit^^t<Dm^Rjit:^tmmizbxmmt?>ztir<r'^?>. 
c:©m^R^&{cJ:^)^l^»nsHf^lBi^ [VI] (Dit^mi. d^t:c^-e. ^ y 

^ [VI] ®^[:^»t>©>r ^yis^g®^i(i, ^timm^oyj^. 

(Protective Groups in Organic 
Synthesis), T. W. (T. W. Greene) ^. 

John Wiley & S o n s 1± ( 1 9 8 1 ^) ^jc|5igo:^5^X{i 

8 0 ^c©$BffirtoaST' 1 0 ^Fb1~ 2 4 i^Rgftffl ^^zz.t\zx^ 'nt>ti 

So 

2 0k g/cm'®7K*ET«C, ff^ L< Ji*^0T~jiiij4 0 'COiGHF*g©ja 
ST' 1 0 ^Pb1~ 2 4 BtFBl^*liji5ct--5 Z <i: IZ J; 0 If t»*l-5o 
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*>< LT^|t.n5-«aiC [X] 
Ar O 

HO-|-i!-X--( NH [X] 
Ar. R'«&C>'XliBJ}l2®«i**=^-r5] T^^Mit^mi. ^ 

^ [X] ©{k^i^ji^ [VII] ©^t^tiiosf&ii. mmmm^. m 

l^/U^^OiC [VI 1] (Dit^mi--l. 3 ^;K7)SiJ^-C) MLTfTt> 

N-^f-yUhX N.. N-y/i-/UT~^}>^ I. 8--:^7-tf 
fi^i^D [5. 4. 0] (DBU) . I. 5-i>7lft' 

i^^o [4. 3. 0] y:^-5-x>(DBN) l|0^3igiflgiRF;^75 >: 
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ssiiixs (c) izmmt^^ m on^^o^ [vi i n © 
'y^>--y'rjmmm^mi^tzmmM^izj:i)'iio:it*<-c^s m 

muffle ^TiT9 C Lt ^IZ i/ .y 7ieS7&<^fi£ L^f C ^§§igEi4T 

[X I ] O'ft^tl 1 "tMzij UT^ 1 tvlz-iifilt-yK ff ^ L < 1 ~ 1 0 
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0 0 

A'--C-li-N-^N-R20 fx I] 

> if y >Xli D-.+i^ y >*iSS©#aTi;MJD oi ^T' <> ^ n T 

i':/±{3at-c/;:Si!igig (a) . (b) . (c) sj/±iegijj*Tr#^,*i5it: 

mtl^mzin V i t r oRC>'i n v i voT'©AX/;»J >§S(*m 
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x^_^•IJ_^J^ (Hargreaves) h^O^j^ [Br. J . 
Pharmacol., 107#, 494-501H(1992^)]*a[ 

(Receptor Biol o gyttS3) ^0. 2 nM [»H] -N 
f->>UX3;f?5 $ > (8 4 C i /nmo 1 , New England 
Nu c 1 e a rS!) 'SLnmt^m^O. 5m 1 05 OmM h U X-il®?, 

1 OmM MgClj, ImM E D T A?§?g? (p H 7 . 4)*t:Mfi(i^ 

2 0~2 5"C). 1 2 O^Pb^^ h L/;:^^ 0. 5ml£D^K/%L/c 
h UX/^y^r— ^£-ttlx.T^^7X7>f (Packard a..r:7>f;l/ 
^-yu-h GF/C) T'lR^liiiabs 1 m 1 ©^K^feUfc h UX/^'.y7 
T-T'4|Hl^5fe^t^o 7^;^iS^-«•5 0•CTmlS?ti»^^ -/V^U-i?- 

(Packard v^'^D>>f-0) ^SQ^T:? >f t^:: [" 

H] -N-^^;UX3;H-7 ^ >©SJci^]^tt^V'r^o7'U- h->>^l/-> 
By-h^y^- (Packard Y v'l'il'^ y Ti'l^L/Co [•' 
H] -N-y^;i/xa+:^ ^ >0^§f*#!^po^$S^li, l//MN-y^;i/ 
^ y^imx^xi^^izo ^^^^^(^i^T^-h') y^^^\mt^ 

M^^fDttli. ^x>RC>'7';UV7 (Cheng and 
P r u s o f f ) 0:^^ [Biochem. Pharmacol. , 22 
m, 3 0 9 9-3 1 0 8H (1 9 73^) ] {Ct!£oTs U > KT* 5 

(I Cso) J:»)llttiUci»JWI^*fe (K.) **i6/::o 
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Kj (nM) 


ni|/'m3 


ni2/m3 


m, 




m3 


nmme 


90 


2300 


18 


5.0 


130 


mmm9<o 


960 


24000 


41 


23 


590 


mmm lo 


170 


16000 


39 


4.3 


420 



l^7.ij U >M^^(j:feftT-MI^ (in vitro) 

1^Wi^:^ltmMlzm^3^ 1 cm) ^■fflC>/;o ^**2 0ml 60^ 
Uyx-'v^-tf^^' h*#ffl[ [9 5%02. 5%C0zam. 3 2°C. 1 /zM 
yohimbine {azmVm) i:^ts] X'mtibtz-? X^J^iZV) 

3 0 5>R3¥MU^;'^> 3K@m@^ffll^T^mW (0. 5ms. 30V) 

McN A-3 4 3 (2. 5 x 1 .0 ^«M. M,iH;?&t,7zf- x h) {Cji^iR 

L^S^. McN A-3 4 3 ( 1 O'^- 1 0 "M) ^fi?ilK*^t> 3tefflft(C 

ntzo mmizxiffcpbi^m^mmbfz'ik. ^mt^ii^^>iiimbx ] 05^?^ 

J:«9MMcN A- 3 4 3^mmmUz, McN A- 3 4 3ICJ:-5S 
fe^lix McN A-343 J5^Hrj©iRfl|i^^ 1 0 0 % i: LT^ L/Co *«)BI'fk 
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(Kb<1) i^tf>tZo 

:^mkmitnmizm^'n^-f^o sD^m\^^ h o o o~5 o o g) ^ 

J8iiIiia5E$-ii-. ^'ijm^m\iibtLo m^i:2 Om 1 b:rx-^:/-tf7'i' 
(9 5%02. 5%C02iim. 3 2»C) TWcL^-7/7X@rtJC 

tZo 3 0M¥»^kUA:^. :^;l//<=i-;W (10 1 O'^M) *<ftS)t*> 
(K„{t) ^*i6/Co 

-tf'^-r (9 5%02. 5%C02®M. 3 2''C) T'l§/cL/c-7r7X 

l9]flB?g;^i 1 . 0 ^±?I^0. 6 gJCTML/^o Wo?S:^)li 

BM^-ti-x 2tHlS©:^^l'^'^'=J->'l^'R«t^'>'7r U>XOiR«liL/Co *lrt¥ 
^{;:Ti5t^LSi^JcMo/c^s WLmt^m^\^^\^ (Dcl^<iMfi) ^ -^^^ 
1 O^m^'^iJJ^^^^^-^^ (1 0 O 'M) ^3(&fflftl?lg«fl^{-tft-^ 

SD|^litt^«y b (300~500 g) ^MS^E^Hfs lH]ll^!St±S Ux 
:g$2 cm0^*^f^)iJcL^o W^2 0ml®^'L/yx-^>-tf5^ 
«^&(95%02. 5%C02jiM. 32V) -CMfzLfz-r^ ^ T^^P^i^. 
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0. 5 eomizxmmbtzo m-^<D^:^im^iimzwLtz„ immw- 

(1 o-~i o-M) immi)-h>3mmxmmmm^u mmRm 
m^mtzo mmKmmmt^mtuziiif;^ >; y riy>7.(Di^m^ 100%,!: 

^UJ^mii-^mizm^'n-^tzo sD^m^^^h (2oo~4oog) ^ 
mmw^^. mmmmuzo mm^iEm(^iz;\-ow^izu m:^^i^ 

f$.tfZo m^^bmXO^^uyx-^y-if^^ V^mm (9 5%0,, 5% 

^btz, n^oi^-nmRmztmuzo i^mwrntuz-ik. io-m® 

^;U/<3-;M;ck 0 2 iHllR^^-a:. 2 [HlgO;:7yU^<r7-;UjRifg;^ »J 7 r U > 
^2 a;^* >SS«:fe«if^ffl (in vitro) 



Kb (hM) 



28 



1200 



10 



98 



19 



2.8 



120 
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LXiJ 'J yM.^-i^m^^mk (in vivo) 

1) hJ-fc«^^M*f3tt£?if^ffl (i. V. ) 

8-1 liiM (380-4 2 Og) ©^.T^^-ZK-y l^fiH4-5«y b^r-f 
L/^y(750 mg/kg. i. p. ) RO^a - u ^ P-:^ (3 7. 
Smg/kg. i. p. ) T'J^^U atlC:^-^- l^^lf A U^o t/::. 

(5 mg/body, s. c. ) \zX*)U^nWL^%^^^W\Lti''$L. 
Pulmonary Mechanics Model 6 

(Buxco) ^ffl(,^TAI«IMT^CTMJi^£t^:^i'lSL/Co mkmn^^ 
5^fl>iRl>'^-^55}'^lCfcJt57-t^;H3 fj > (5 0 //g/kg. i. 

2) h(cte{t;sMW«?6flPffl (p. o. ) 

Wm%^W\m\^fZ. 8-1 1« (380-420 g) 07.-fv- 
(SOiti/Kg, i. V. ) g|%©Miit£!n:ffi^S')^L/c:„ n^ha-yU^ 
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^3 /kXA 'j >^mimtJim (in vivo) 











">50 






(mg/kg, 


(mg/kg. 




Lv.) 


D.O.) 




0.080 


0.3 




atoropine 


0.0043 


0.27 


ipratropium 


0.0015 


13 



^izmbx. ■^■mzm\ mm&iizm^tio^'^mMtmz. m^zmu 
tmm(zm\itt^zti)<x^^o mmuMtbxii. mii/^mtz:^(.^xm 

i^V7.^V>U-yi^X. e€l9-ty>. y^y^ig?7;U= 
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mmu mm l < itmm(Dmmmm m^ii-y d -y -fm. ^ u + 
< . xiimmz^m^ma^xit:/ h'^mmizmmxumm-^itxmi^ 

mtmmmiz^iomtmi^. -^suzmam^o^m^. ^fcAis^fcOx o. 

1-1 0 Omg/kg*l~S[lHll-5J<:^T. ^/cill^i^Pja-^O^^ti. 0. 
0 0 1-1 0mg/kg*l-Dll5l{C5^lfCft4-r5©Wtbl^o 

mmmi 

N- ri- (4-yf-;u-3-^>T-^;u) h'^'; v?>-4-^;ui -2- 
bKP^'>-2- (4-b Kp^'>^^p^^'>^U) -2-7 j:^;l/7-tr h 
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OH 



2 Om I ?§^gt<C^gK^U.>A4. 15g. 5 --/d*- 2 2 
>-r>l. 1 4 gSO'^'^7^l:;^'J'^7/^ 1 6 Gmg^llIM^toX. 2. SlN^ra^Ja 

/6^SEif^;i/= 1 / 1 ) (;:TfllS!luefe@^*i. 6 7 g^^#/Co citi^^r? 

^S2. N— ri- (4-y^;U-3-^>T--:^;U) b'^'J>>— 4— ^ 
-2- ( 1. 4-i>:t^-^Xt'u 14. 5] x^-8-^;U) ~2-h 

2- (1. 4->;;i-+-9-;^fo .[4. 5] ■r;^-8-^;l/) - 2 - 1 Kd 
+ i/-2-7x^;l/i»i$I 6 lmg©N. N-i;y^;U,tWl/A7 $ K5mi 
i^mizmUiZX. 1 . 1 • -;^;U,+:ji>|/>5>r ^ yV-Jl^ l O O m g^to;t|SI 

^>7^-ji) \^^') i^>2mmmi 4 omg^ h'jx^yu7^>o. 

4 m K 4-i>/ f-;U7 ^ y b* >j > 5 m g ^JISi^ttl^^StCT 1 f^mW L 

^^ykizxm<ki^^'^mM^^i;'^iy'yAX'^mLtio 
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mh>tltzmiS:^^mmmm^xn^hiryy 4- (K i e s e l g e 
6 0 Ar t 5 7 4 4 OyU^'ttM) ^ a a / ^ y - Jl= 9 

X@3. N- ri - (4 ^>>b-3-^>x-;l/) t:^'J-:^>-4 — T 
-2- (4 -;t-»V'>^P^^->>'P) -2-h Ka^->-2-7x-;t/ 

N- [1- ^yU-S-^Vx-^W) hf'^y •:^>-4-'l';l/] - 

2- (1. 4--:^;t-+-9-Xh*D [4. 5] x:^-8— Y^W) -2-bKn + 
i/-2-7x-;l/7-b K8 9mgCDT-bhy8ml ?$?a[JCp- h;l/X 

>x;u+.>g$« i7Kfn'a4 5mg, 7ko. 5m i **n^. g2a-e2 oi^fg-e 

Hit. -^mm=&mi^m7\iizx^mm7\(.mik-7^'^^'y'y^x'^mLtzo m 

(K i e s e 1 g e 0 A r t 5 7 4 4 ^no 

*;uA/pt y 9 / 1 ) izxm M^t^tl 4 6 m g^-MferSt^ 

1^4. N- ri- (4-y f-;P-3-^>x-;l/) \i^^}'J>-4-^ 
Jl} -2-bKD^>-2- (4-b Kp^'>->^o^^'>>>1^) '-2-7x 

N- [1- (4 -y 5^yu-3 -^>x--'u) f'^u •:?>-4 --r/u] - 

2- (4 -^+V'>^ n^^^i/^U) -2-h Kn + ->-2-7i-;UT4r h 
K4 Img©^ ^y->'U2mimiI^zaiCT7K^^k'^'t7^:M^»J't'A 
1 5ing«X.|SIzaiCTmFDl!t^Lfco S)i&?fl^{C7k^tox.^DD;f.;UAttl 

ii«:MESit'fib.nfc]^S*^KfflilS^ h ^7 7 ^ - 
(K i e s e 1 ge 1^"6 0F264> Ar t 5 7 4 4 (/JV^tlW ^OD 

'H-NMR (CDC 1 (5ppm) :0. 9 4 -2. 5 0 ( 1 9 H. 
m) . 1. 6 0 (3 H. s) . 1. 6 8 (3 H. s) . 2. 7 0-3. 0 0 
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(3H. m) . 3. 4 6-3. 6 0 (IH. m) . 3. 61-3. 79 
(IH. m) 5. 00-5. 10 (IH. m). 6. 48 (G/TH. 

brd. J = 8. IHz). 6. 73 (1/7H, brd, J = 8. 

OHz) . 7. 2 2-7. 4 0 (3H. m) . 7. 5 4-7. 6 5 (2H. 

m) 

i&^mn^FAB-MS (m/e, ( C N. O3 + H ) * <i: LT) : 
4 1 5 

N- ri- (4-y^;U-3 -/s^>x-;U) ^>-4-^yt,i _2- 

h Kn^^-2- (2-h h'n^jyjy ^ u^y^ji) - 2 -7 jL-;UT-t? K 




Ml. N- n- ( 4-/i-jU-3-K>7-^jv) h'^U -^v-a -w' 

7x^;i/ir'J;t-+>';H$4 2 3mg<hy h + o n ^ > 2 5 3 /z 1 
^ 5 0 -CT 1 l^rem^ U/Co T2gi^ L^# t,n^g|^S^ D D ;^ 

>UA5ml|C?$^U ^J</^T4-7^ y-1- (4 3 -/>^>7^- 

f^'Ji^>- 2:^K^6 0 0mgSc;f.:?^vyaf;Ujif-;U7^>l. 
4 6 m 1 O u D 15ml ^§«'v»n;imSlcT 1 ^rmWbtZo 

g^gftj^5^;l,) g@^[:^^4 7 7mg^-{#/c„ 

^^^2. N- ri- f4-y»;u-.q-/>;>5^^;u) b'^ 'J 4 - 
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M -2- (2-t^Vi/^ti^yi-J\^) -2-t: Kn^'>-2-7x-;l/ 
N- [1- (4-^^;U-3-^>x— ^U) f^'J ■^>-4--Y>'U] -7 

(Kieselger^eO ¥2^,, A r t 5 7 4 4 (y;U^tt®!) i)' D D 
;f>;L'A/y i5'y-;U= 1 O/l) ICXfflSILx M'lti^'^a 8mg^^fe?a 

N- n- (4-y^;U-3--^>x~;l/) b°^'J ':^>-4-^ 
-2-h Ko4^>^-2- (2-b Kp^>>:^p^>^>>1^) -2-7x 

N- [1- (4->>'^;l/-3-'^>-r^yl/) h-^'J V >-4 -'T-'U] - 
2- (2-5i-4^vv/^D'^^>^;u) -2-h Kp^>-2-7i^;l/7-fe h 

R f {i/hn£ -5 ^S-ft^*!! ( K i e s e 1 g e 6 0 . 

Art 5 7 4 4 DP;f>;l'A/y ^ y -vU= 1 0/ 1 ) 

'H-NMR (CDCI3. 5ppm) : 1. 38-1. 85 (6H, 

m) . 1. 60 (3H. s) . 1.68 (3H. s). 1. 85-2. 22 
(8H. m) . 2. 2 2-2. 4 0 (2 H. m) . 2. 75-3. 10 
(3H. m). 3. 61-3. 25(1H. m). 4. 00-4. 12 
(IH. m). 5. 00-5. 09 {1H. m). 5. 53-5. 65 
(IH. m). 6. 95-7. 04 (IH. m), 7. 22-7. 39 
(3H. m) . 7. 5 5-7. 7 8 (2H. m) 

F A B - M S (m/e. ( C 2. Na 0, + H ) ' <i: LT) : 

4 0 1 
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R f m±Uimmit^m (Ki e s e l ge r«60 F,,,. 
Art 5 7 4 4 OyU^^tSi!) o a:i-^j\,l./ / ^ J i Q / i) 

'H-NMR (CDC 1 3. 5ppTn) : 1. 4 0-2. 4 2 ( 1 6 H. 
m) . 1. 60 (3H. s) . 1. 69 (3H. s) . 2. 80-2. 98 
(3H. m) , 3. 6 4-3. 7 1 ( 1 H. m) . 4. 0 5-4. 15(1 
/3H. m) . 4. 6 0-4. 6 4 (2/3 H. m) . 5. 0 1-5. 10 
(IH. m) . 5. 2 5-5. 7 2 ( 1 H. m) . 6. 96-7. 07 
(1 H. m) . 7. 18-7. 3 9 (3 11. m) . 7. 6 5-7. 7 8 
(2H. m) 

fi^»?tgFAB-MS (m/e. ( H,. N, O, + H ) * <>: UT) : 
4 0 1 

N- ri- {4-/^Jl-3 -K:^^^ji) e^'J v>-4-^;Ul -2- 
(1, 3-trans-3. 4-c!i s -3. 4 h'u^iy iy ^ g^y 




N- n- (4-y^;U-3-^>-7^.^yU) ^•/^;.j^>-4-w- 
;UJ -2- (1 , 7-t ra n s-1. 5-r { s-3. ^--^^^n.- 
2, 4-->^4-^^e-^^D r.q .q 01 7h^^-7-^;u) -2-h 

2-(l, 7-trans-l. 5-cis-3. 3--:^^^;u-2. 
4-i^7ir^^t'->i^a [3. 3. 0] Tf^ ^- 7 _ 2 - t Kd + 

2 -7 x^y^gt^^fflc^ ^» 1 xm2 tmm<D:f5mzxmmit'^^ 
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Ig2. N- n- ^d -ji=f-ju-3-^y^:^j]y) f/N? ij >- 4 - ^ 
-2- (1, 3-trans-3. 4 -cis-3. 4 h Kp4^-> 

N- [1- (4-/^ji-3-^>7--ji) e^y v>-4~'r;b] - 
7-trans-l. 5-cis-3. 3~i^ / 4- 
':^^+-9-h'->^D [3. 3. OJ ^^^-7--(jl) -2-b h'vn^i^- 
2-y j^-jUT-iz h7 5.h'l 9 4mg^x h5 t Kd 7 7 > 8 m 1 -tK 

(Kiesclger"60 F^,„ A r t 5 7 4 4 ^Ui^^^fiS!) ^ p d 

'H-NMR (CDCI3. dppm) : 1. 2 5-2. 3 8 ( 1 4 H. 

m) . 1. 61 (3H, s) . 1. 69 (3H. s) . 2. 66-2. 87 
(2H. m). 3. 34-3. 49 (IH. m). 3. 60-3. 79 
(IH. m), 4. 08-4. 24 (3H. m). 5. 00-5. 11 
(IH. m) . 5. 9 0 (IH. b r d. J = 7. 8Hz) . 7. 2 5- 

7. 4 1 (3H. m) . 7. 5 0-7. 5 8 (2H. m) 

fi^ft?&^FAB-MS (m/e. ( C Ihr. N. O. + H ) " cb LT) : 
4 1 7 

N- ri- (4-y^yU-.^ ~/^^>^J:Lyb) h'^U 4 -2- 
■ (1, 2-trans-2. 3-cis-2. 3 h Kp4^>- v ^ p^V 
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2-(l, 6-trans-l, 5-cis-3. 3 - / 2 . 

4-i^;f+1^t''>i7D [3. 3. 0] ;i-^iS^-7-'f;U) -2-t: Ko + 

R f ffi /h 5 ^ S Ik ^ ( K i e s e 1 g e 1 6 0 F^^, . 
Art 5 7 4 4 i;^ Jl^nM) ^7 ^uA^)VU/ ^ J -)\,= ^ / \) 

'H-NMR (CDCI3. <5ppm) : 1. 2-1. 4 (2H. m) . 
1. 4-2. 0 (8H. m) , 1. 60 (3H. s). 1. 68 (3H. 
s). 2. 0-2. 25 (4H. m) . 2. 2 5-2 4 (2H. m) . 2. 
7-2. 9 (2H. m) . 2. 95-3. 1 ( 1 H. . q . J= 1 1. 
2Hz) . 3. 5-3. 8 5 (2H, m) . 3. 9 5-4. 1 5 (2H. 
m) , 5. 0-5. 1 (IH. m) . 6. 5 3 (IH. brd, J = 8. 
OHz) . 7. 25-7. 4 (3H. m) . 7. 5-7. 6 (2H. m) 

i£^«?tgFAB-MS (m/e, (C.Ha^N^O. + H) i LT) : 
4 1 7 

R f ffi^h/j: ^SJl^t^tl ( K i e s e 1 g e 1 6 0 F^^,. 
Art 5 7 4 4 n D.t^^UA/y ^ y -;U= 9/ 1 ) 

'H-NMR (CDCI3. <5ppm): 1.2-2. 25(14 H. 
m) . 1. 6 0 (3 H. s) . 1, 6 8 (3H. s) . 2. 2 5-2. 4 
(2H. m) . 2. 7-2. 9 (3H. m) . 3. 6-4. 2 (4H. 
m) . 5. 0-5. 1 (IH. m) . 6. 63 ( 1 H. brd. J = 7. 
7H2) . 7. 25-7. 4 (3H. m) . 7. 6-7. 7 (2H. m) 

fi5>^ftgFAB-MS (m/e. (C. Ha^ N, 0. + H ) • i UT) : 
4 1 7 
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(2R) -N - ri- (4-yf-;l.-3-/^>x-yP) <; >- 4 
M -2-b Kp^-/-2- (3-h Kn^->>/»D/N;>^;i,) -2-7^ 



(2R) -2-t Kd + ->-2- (3-:4-+v v^d^>^;I^) -2-7 

R f ffi/jN/j: -5 ^Hfb^tl ( K i e s e 1 g c r« 6 0 F^s. . 

Art 5 7 4 4 (y;b^^?±^) ^ D n;f,yPA/> y -yl.= 9/ 1 ) 

'H-NMR (CDCl 3. 5ppni) : 1. 2 0-2. 3 8 (2 2H, 
m) . 2. 6 8-2. 9 0 (2 H, m) . 3. 2 0- 3. 4 2 ( 1 H. 
m) . 3. 6 0-3. 8 5 (2 H. m) . 4. 2 8 - 4. 4 8 ( 1 H. 
m) . 5. 0 0-5. 11 (1 H. m) . 6. 0 5-6. 2 0 ( 1 H. 
m) . 7. 2 0-7. 4 1 (3H. m) . 7. 5 1-7. 6 1 (2H. m) 
^ f m^btl ?>^mit^^ ( K i e s e 1 g e 1 6 0 F^s, , 
Art 5 7 4 4 (jiJl^^W ^ o o,1->;UA/y y -;U= 9 / 1 ) 

'H-NMR (CDCI3. dppm) : 1. 2 0 -2. 4 0 (2 2 H, 
m). 2. 76-3. 00 (2 H. m). 3. 43-3. 80 (3 H, 
m). 4. 20-4. 27 (1/2 H. m). 4. 3 0-4. 40 (1/ 
2H. m). 4. 98-5. 10(1H. m). 5. 90-6. 14 

(IH. m) . 7. 2 0-7. 3 9 (3 H. m) . 7. 70-7. 80 

(2H. m) 



(2R) -N- fl - (4-^^;l/-3-/N^>^^;U) b-^'Jv>-4-^ 




mmme 
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JUl -2-hKP4>-2- r fl S. 3S) KP4-->>^n/<v 




(2-t Kd + :/-2- [ (1 S) -3-;i-+V>^'D'>s>^;l,] -2- 

'H-NMR (CDCl.,. <5ppm) : 1. 2 3-2. 3 9 ( 1 6H. 
m) . 1. 60 (3H. s) . 1. 68 (3H. s). 2. 68-2. 95 
(2H. m) . 3. 21-3. 40 (IH. m) . 3. 60-3. 81 
(2H. m) . 4. 3 5 - 4. 4 7 ( 1 H. m) . 5. 00-5. 10 
(IH. m) . 6. 08-6. 11 (] H. m) . 7. 19-7. 42 
(3H. m) . 7. 58 (2H. d. J = 7. 2Hz) 

i&^m^FAB-MS (my^e, ( H.„ N, 0., + H) ' <i: LX) : 
4 0 1 



(2R) -N- fl- (4-y^ /U-3-^V^-yU) h'/^ »J V- 4 
^1^3 -2-hKp4^-/-2- r n s. 3S) -3-hKP^->^^pA;v 
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HO 




• HOOC.^^^?-s^ 



COOH 



OH 



(2R) -N- [1- (4-/^jU-3-^>f^JU) t*^iJi?>-4_ 
-r^H -2-h KD + i/-2- [ (1 S. 3S) -3-b KD^->i/^ro/>: 

(2R) -N - n- (4-/^jl-3-^y7^-jU) h°^'jv>-4-^ 
>>U3 -2-b Kd^->-2~ r (1 R. 3R) -S-h Kp^'>i/^o^> 
-2-7x-;l/7H? h7 3 Y 



2-t Ko + i/-2- [ (1 R) -3-t^V'>^v^>^jl] -2-7 

'H-NMR (CDC13, <5ppm) :1. 28-2. 21 ( 1 4 H. 

m). 1. 60 (3 H. s). 1. 68 (3 H. s)2. 25-2. 39 
(2H. m) . 2. 6 5-2. 9 0 (2H. m) . 3. 21-3. 38 
(IH. m) . 3. 6 0-3. 7 9 (2H. m) . 4. 29-4. 38 
(IH. m) . 5. 00-5. 10 ( 1 H. m) . 6. 00-6. 12 
(1 H. m). 7. 20-7. 40 (3H. m). 7. 57 (2H. 

b rd. J = 8. 3Hz) 




HO 
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fi^«?ftgFAB-MS (m/e. (C..Ha6N,03 + H) ' <»: LT) : 
4 0 1 

(2R) - N- (l-iy^u^y^;l/i^jii:^t)iyy-4-^ji) -3- 
2-7x-;U7-t? hT $ K 



^^2. (2R) -N - (l-iy^a^zr^jV/^FJVh^^i) 
Jl^) -2-b Ko^'>-2- r (1 S. 3 S) ~3-b Kp^v-x^d/v^> 
-2--7 x-;l/74? sy; Kg)iSf5& 
(2-t KD + -/-2- [ (1 S) -3-:t-^yiyi;o^>^jl.] -2- 



'H-NMR (CDCI3. 5ppin) : 1. 0 3-2. 4 0 (2 7H. 
m) . 2. 7 0-2. 9 0 (2H. m) . 3. 2 5-3. 4 0 ( 1 H. 
m). 3. 61-3. 92 (2H. m). 4. 38-4. 49 (IH. 
m). 6. 18-6. 32(1H. m). 7. 23-7. 40 (3 H. 
m) . 7. 58 (2H. b r d. J = 7. 8H2) 




tz 



wo 97/45414 PCT/JP97/01770 

44 

mmmi o 

(2R) -N- ri- (6-y ^;l/b''J v?>-2-^;U^^;U) b'^U^ 
>-4-^M -2-t Kp^->-2- r (1 S. 3 S) -3-fc Kp4^>^ 




4 - t -y h + ->;^;l/.-^'^;l/T ^ y h"^ U > 3 1 5 m g© 1 . 2 - 
tivj.^y\ 5ml^^St{C6-y^;Ub';i>>-2-7>'l/xt K 
3 2 0mg> B^Sei OOmg&Z/Tklfe^kb'JT-t h+>;f^'t73g-^h';':;A 

5 7 5mg^gai3Tiiii»^. i5iza-ei Mm!$L/co sraicfiSM* 

^DVhr57>f- ^DD;hyUA/y:?y-/l/=5 0/l) 

L> 1 Q%imt-^^ Om 1 ()B%Pb1WL/Co 

ii^i^ES* i,^m\t^m 5 3 0m g ^efe@|*<i: t-Ct^/Co 
Xg2. (2R) -N- n- (6-y f-;bfc°'J ^>-2-^yl/y ^yU) b° 
^'J >^>-4-^;|/1 -2-b Ko^'>-2- [(IS. 3 S) -3-b K 

4-7iy-i- (6-yf^yub'y >'>-2-d';i/y b'^'j-:^>- 

'H-NMR (CDCI3. 5ppm) : 1. 2 5- 1. 9 3 ( 1 0 H. 
m), 2. 11-2. 28(2H. m). 2. 5 1 (3H. s). 2. 

6 1-2. 8 0 (2H. m) . 3. 2 0-3. 3 7 (IH. m) . 3. 5 6 
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(2H. s) . 3. 6 0-3. 8 0 (2H. m) . 4. 37-4. 43 
(IH. m) . 5. 90-6. 09 ( 1 H. m) , 6. 98 (IH. d. J 

= 7. 5Hz). 7. 15 (IH. d, J = 7. 8Hz). 7. 22-7. 

38 (3H. m) . 7. 45-7. 5 9 (3H. m) 

2- (1. 4-y7ir^^Xh'u f4. 51 ■r'ii-R-^jl) -2-H |.'r,^ 

^® ^- 5- (1. 4- v;f^-<j-xh-D [4. 51 -r7b-7-Ji>-ft- 
:<yU) -2. 2-v^y^y|.-. 5-7x-yU-l . 3-':;>;j-^ >-4 

2, 2 -v^y ^;U-5-7xJi;l/- 1 , 3 - v^;*-^ v 5 >- 4 > 
2l3mg(D7^h^tKD7^>5ml mmz-7 8°CT1 . SM'jf-'^A 
i^^vrDfyura K-s+^f>?§^l. Sml^TiTU mPalJKfliL/c^ 
1. 4--/i5'p^+if>i?^>^yj,^^^y^_^l,2 2 Omg^xh^t 
Kp7^>1. 5ml {C?g«¥LTflD^. 5B$F^atj$L;^c„ 

Myi(.mmTV^iy^/.VmUZo ?§«l^«$ffSiL4 8 3mg®^fe/4:}^ 

m:^xi. e^mmwbtzo Kit^mm^^^juxi^mLxii^^iiQ^. 

^x$tm uzo mmmE^^ I'M^ntzmm^ •> ^ yvu^ ^ a □ v h 
y^y-i- (®r^M:^+-9->/'i^i^xf-;u=5/i) izxmmL^mit 

^^3 3 9mg^m^mt LxmtZo 

2- (1. 4~i?:t^^xy'-r, [ 4. 51 - 
2-h KD^->-2-7x-;L|i^fifr^>g<.^ 

mit±hV^A3Q0mg^^^^-jll 5ml-7K4mlC[)MlC?g 
«?L. 5- (1. [4. 5] f^^-7-x>-8-'f' 

yU)-2. 2-i;'>f-;U-5-7x^;U-l. 3--;;f4^V5 >- 4 -;*-> 
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3 6 Omg'^UQ^XesV-VimmmWUZo S;C?K^7kT'fl^lRLTi?J:.f- 
2 9 Smg^j^^mWtbXmfZo 

2- (1. 7-tran s-l. 5-cis--3. 3-i;^^;P-2. 4- 
2-7x-;Pl^S» 

^ • 5- (3 -b Kp^^'>^ p/^>^;|/) -2. 2->^^^;l/- 

2. 2--:>y5^;l.-5-7x-yi/- 1. 3-i^:t+V5>-4-;i->2. 
6 6g®xh3t Kp75>1 3 0mljg?acJ;:-7 8''CTl. SM'J^-^A 
•>>r V :/p hVl/T ^ K's^-y- 10. 5 m 1 ^ 1 5 M*^{:^TfST L 
Aio 1 5 5J^ltJ$LA:^v/^ P'^^-ry > 1 . 4 g^-f h 5 b Kp 7 ^ > 
1 Om I IC^A?LT^in;t. -6 0'C'v<i:#aLT2NfRaatHiL/Co SfS?fi?{C 

<^sfeM»rav i^^i^x'^m btzo mmms.'^^ bxm ^ntzm 
m^/^ y-jii 2 omi izmmu ^Ki%T7^mitt^^mi- h')^A2. 

4g*m. m^izx 3 0 MmWbtZo 5«iC7k*flnx.Ty rJ'y-;!/^ 
j^ESi L^c^ ^ p p MJ^rn^ U W«l®^fiSMW7K^ fiSftJ^igTKTlIM 

3. 7g^|#A:„ 

M2. 5- (2-'>^p/0^>- 1 ->f;U) -2. 2->^y5^;U- 
5-7x-;l/-l. 3-v#4^y5>-4-:t>:S;r/5- (3->»P^> 
-^71 /) -2. 2-v>5^;l/-5-7x-;l/- 1. 3-i>7t^V 
5>-4-;i->g>^Bfr 
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5- (3-t KD+>>^^D'^>f-;U) -2. 2-i^y^;U-5-7x^ 
Jl^-l. 3-v?;i-+V7>-4-;*->3. 7 gOfi^KJCf^.'H 5 0 m 1 ^/g? 
iZ^}%T h 'J x^;l/7 = > 5 m K mit/ 9 >K 2 m 1 

i>l 0 OmlJCr^^L. 1, 8-:^7-tfh->^'D [5. 4. Oj-^^r 
Oml<^-^D;iTl 0 0T:{iT2 0l^^;jD«im^LA:o SfiSjK 

i5^;U=50/l) {ZTfflSHU M^l:^»zi^tl4 7 7mg^?4«W 

^^3- 5- (3. 4-vb Kn ^>/>»D/N;>^;p) -2, 2--;^^^ 
^-5-7x-yU-l, 3--:>;t^V5>- 4 -;^>7^r/5- (2. 3--> 
b KP4-/:/>>oxv;>^yU) - 2. 2--^y^7b-5-7^-yl.-l , .q- 
v'^f^^V^ >-4-;i-><7)ff B<^ 
5- (2-'>:;^p-;>x>-i_^';i,) -2. 2-^V^;l/-5-7x- 
3-i?;*-+V7>-4-^>&at5- (3-i/:?p/<>7->-l- 
^)V)-2, 2-i?y^;U-5-7x-yU-l. 3 -C^^J-^^v^ >- 4 -;f 

477mg«.T-th>20mI-7Kl0ml (Dm.mzmmL. 
N-y f^yl.t;U.1; y >-N-;i-+.> K5 5 Om g. 4 -/oESJ^t^X ^ ^ A 

1-1/1) lCTfe»!U ^Jl^k^tlOS- (3. 4-i^h KP + i/->:^p 
-2. 2--:;y^;|.-5-7x^;l.-i. 3-i^;t-^v5>- 
4-:t>Saf5- (2. 3--:^t Kp + ->i/^p/>;>^;i,) _2. 2-i>y 

2 0 6mg. 7 9mgr4!(^«<!:LT{#/Co 
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^^4. 5-(l. 7-trans-l. 5-cis--3. S-i^:^^ 
;l/-2. 4~ >';f^-»b''>^P ra. 3. 01 Tj-^^-l-'iJl) -2. 
2->?y ^;l/ -5-7^-;Ul. 3-v>;t4^V^>-4-;f >g>ABfe 

5- (3. 4--:>t Fp4^i^->:J'o^>f->'U) -2. 2-'y/'^jU-5- 
7x~;U- 1 , 3--::?;i-+V^>-4 -;r>2 0 0mgO7-tr h> 15ml 
•/§?S{32, 2-vy h + i^T'P^^'y 1 m 1 , p- h-'l'i>X;U,t>>K- — 7K 
fDi^2 5mg^iO;i. MfitCT 1 21^^jiJ^Lfco T-tr h >*^gJEE®*Lji 

^UVhr^T^- (MIB^SI: A,:^.|fy/jj^:j^X^/l.= 2 0/1-1 0/ 

1 ) l3T«ISJt«®^t^«9 2 2 0mg^^ife-/4^^W<i: LTli/^o i^^iZ^^IC 

X^5 . 2-(l. 7-trans-l. 5-cis-3. S-jy/^;]/- 
2. 4--:>?t-^1ffa'->^p ra. 3. 01 ;fj^^-7--f yU) -2-b Kp 
4>-2-7:.^;Ug^|g?g)^^ 

5-(l, 7-trans-l. 5-cis-3. 3 - i?^ f-;!/- 2, 4- 
i^^+f-h'y^p [3. 3. 0] ;f^:?-7-'r;l') -2. 2-i^^^;U- 
5-7x-;l/-l, 3-i^:t+V5>-4-;i->2 1 8 m g® ^ y 
1 0ml7K5inrM^{C^Slc-C^ 7kffi^^k:^ h U 'i' A 2 2 Omg^tox.6 5 
Xizx 1 ^PelStJ^ Lfco SfC?l^lw«iE^ttl;iTS$14<h L/cft ^' p P'+^/PAtft 

^tll 7 5mg^efe@i*<!:UTii/:o 



2- (1. 6-trans. 1. 5-cis-3. ^j-Jl-Z. 4- 

>>:t^-9-ev»p r3. 3. 01 j^-7-^;t/) -2-hKP4^^- 
2-7x^;bgj^Sr 

5- (3. 4-':^h KP + ->i^^'P^>f^;l/) -2. 2-i?yf-yl/-5- 
■7x-;U-l. 3--:^;t+V5>-4-;ty^nj(,\ #^flj3X*i4, 5<i: 



#^^J3 
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^nm4 

(2R) -2-b Ka^->- 2- F (1 R) - 3 -;t4^ V ^ 
yU] -2-y:^-;mWtTilf (2R) -2-b Kd^-/-2- T (1 S) - 

X^l. (2R. 5R) -2- (t-f^JV) -5- r (1 R) -3-^4^ 

_(2R. 5R) -2- (t-Y^, V) ~5- r f1 -3-;<-ct^v.v»o 

D. -tf-v<.y/N (Se ebac h) b©:^-^ [Tetrahedron, 
4 0^1 3 1 3- 1 3 2 4M (1 9 8 4^) ] ^ T^fiJc L/c (2R. 
5R) -2- (t-y^yU) -5-7x-yl.-l. 3 --yyt^V v >- 4 - 
t>5 1 OmgOT" t Ko7 7 >2 Om 1 h V T 

^ Kl m 1 yl?g?{c-7 8'CT'l. 5 M 'J ^'i;^ vt^d tVUT = K'v+I^ 

2 8 5nigC7)xK5h Kn77>l. 5 ml ^;K;SrflD^, Ml= 1 . S^mW. 

(Sg^W: ^+-9->/B^Kx^y|/= 15/1-10/1) izTML^li 
<fc^#J^-e*l-e*ni 5 0ing. 2 5 4mgMl^tlK<i:LT'f#^Co ^tl^'tKO 
MEgliNMR®NOEck^^^L^o 

^^2. 2-h Kp^^-2- r (1 R) - 3-;*-^v£/^p/<v4^/L] - 
2-7x-;l/S^B$SC/ (2-h KP^i/-2- r n S) -3-^^v>>^ 

(2S. 5S) -2- (t-yf-;U) -5- [ ( 1 R) -3-;t+y>^P 
-5-7x-;U-l, 3-->;f+v5>-4-:t>RO>- (2S. 
5S) -2- (t-zf^jl) -5- [ (IS) -3-;t+7i.^p^>f- 

S5 <i:TO©:^-ft{;TSTO^ti^-en-e'nsixiL/r„ 
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^ CD 15 



( 1 ) -«st [ I ] 



Ar o 



HO- 



— IJ-X-^^N-r2 [I] 



^^^^±13^^ 3 ~ 6 <@® •> ^ □ yyu^yug;^^ R ^li^^ 
T'j-yi/Tyi/^yPS ({iu K77;P4^;PS^ 7 ';->/UT;uy-;l/SROfA, 

(4 ) x*<NH-e*^tt*iB 1 i^moit^^xii^ommmzm^^tid^ 

(5) R*A<Tfeja: 
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^'ti~m\zti o x^^Wl 3 — 8 ^© -> ^ p t •> ^ d T ^ ;U 

^Jl^X-mt^ $ tiT I J: I ^ *> ^ P 7 JU^JV7J\y^Jl^^ L < ■> ^ p T ;U 
+yU7yi/y^;i/S, h'i/^ P7yu+yUS±0ejeo7K^)IHWffiiSi7;P+;u 
T'ggI tiTi «k I ^ f ^ ^ p 7>'l/+;U7 ;i/+;ua^ L < (i f •> ^ p 7 
^jiTJU^^jvm^ v'^' p7yuy~yua±cDe.m<07K5gJ^^3&<i£l87;i/+>'U 
T'g^ $ tiT (. ct c ^ i/ p 7 vuy ^;U7 ;U4^yl/?il^ L<lii/^'P7;UV 
^;i/7;uy-;US, t'i/^ P7>'U>!r-;l/^±0fijgfO7K5gKt?-*<<£«57>'l'+ 
^UTg^ ^ tlTl 4> ckt ^ h" >> P 7>'uy-;U7 /u+^uS^ L < li t' •> ^ P 
7yU'y ^;U7>'uy— >'i'S> ■> :^ p 7;U4^;i/7;u+^;i'SXli ^ p 7^1^^- 
;U7;u+^;u»-e* Silvia 1 ieife©jl:^«li^©m^Wcg^S$^i-5 S 

(7) R'i)<^>i^JU^. 7x;^^;US> 7i-;i/7'pe;uS> y jl^jizT 
a^^JimXlt 2 - f U ^yUS, 2 - b* 'J >?;l/xf^;PM, 2 - h° U 

U f-/US> 2 - ^x-;uy ^/US, 3 - ^vl^S. 1 - 5 ^ 
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3 - 7'J ^yUS, 2-h'Di;/U;<^;l/S, 3-f o»J;Uyf^yUS, 2- 

(8) N- [1- (4-y^;U-3-^>xJi;l/) t*'^"; 4 -^'yp] 
-2- (3- t KD+-/->:5f n/^i>5^;u) - 2 - h Kn + ->- 2 - 7 x^;U 

Kx N- [1- (6-^f-;Pt°';i^y-2-'f';uy5^;l/) e^'J 
v?>-4-^;U] -2- (3-b Kn + i/>^D^yf-;U) - 2 - h Ka + 
'>-2-7x^yUT-tr h7i KXliN- ( 1 - o'ST'^yM ^^^u^^n; U 
4 --f -2- (3-t¥a^i/i/i/n^>^jl) - 2 - h Kd + 

(9) (2R) -N- [1- i4-jti-jl^-3-^>f--jU) t'^V'yy- 

- 2- [(IS. 3S)-3-t Kn + i/v/^a^>5^;u] -2 
- t Ko + ->-2-7x^yU74?h7^ (2R) -N- [1 - (6-y 
^ypf'j >>>-2-'i';M5^;U) U >^ >- 4 - -2- [(IS. 
3S) -3-h Ko + ->-/:^D/v^yf^;u] - 2 - h Ko+i/- 2 - 7 x-;l/ 
7-{?h7$ KX(i (2R) -N- (l-iy^u^■/i^J\./i■;Ut'^V'J>- 
4-^Jl) -2- [ (IS. 3S) -3- t KD + i/v'^D^^f^/U] -2 
-t Ku + .>-2-7x-;l/7-t?K7^ hmiSllSfeo^t^^ilXli'e®!! 

(10) it*iiife«o-»i^ [13 4-m^\i-<vi^>mmi^x 
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(12) m^m 1 mmo-m^ [ i ] © 1 , 4 - v^i^ tr ^ v ym^w^x 
ii^s> ji$ai«> mm.mm. mm^i^m. mit'^om.mxitmmiMkKM 

(13) (a) -19:^ CI I I] 



[IV] 



^ i// 9 Jim. m8i7Ji^^'>iJJi^^^JimX{i7 'J •>:!^7 ;P't:-;u 



HQ 



Ar 

4— COOH 




[IV] 
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(b) ±ie-M:i!: [Ill] ®:^;U-ie>SEXll-e©SfiStt^^{*^-ji5^ 
[V] 



[St*. Ar. R'\ xso'Eisiiie©«^^^-r'5] T'^$n*<b^i^* 

JKiSilb/:^. -iSS: [VII] 



(c) ±tB-«s5^ [VI] (oit^mmmLtz'^. -^ic [IX] 

r2'-cho [vm] 

7'J-;uS^ 7 5;U+;i/S, 7 U -;i/7;l/':r-;l/SXJi^>-fe'>^,i:i^ 

1 Xll 2 ^'xx DH^^rWr-S '^■r o 7 'J -yUS^ L < li^f - d 7 "J - 
7;U+;US (fiU SSs7U-;l/S, 75yu+;US, 7 U ->'i/7;U';rj:.;l/SX 
Ji'O-if LT t ^T 4> J: I ^S^i^i^. K^/^TO 0^158^^ *^ 4' 



HX- 




N- E [V] 




[VI] 



R' -L [VII) 
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□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

^ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



